Experimental protocol of physicochemical characterization and docking studies.
a. Surface tension analysis. 1-2 Surface tension measurements of two cationic gemini surfactants were done using a high precision Delta-Pi Langmuir micro tensiometer (Kibron, Helsinki, Finland) based on Du-Nouy-Padday method, at 298.15 K. The temperature of measurement cell was controlled by Grant GD120 water thermostat with temperature stability of ± 0.02 °C. The instrument has a small diameter (0.51mm) alloy wire for measurement that was cleaned by red hot flame of butane gas by blazer. The tensiometer has a dynamics of 0- It is the minimum concentration, which results a saturation of the surface adsorption. 6 Thus greater the value of pC 20 is, more will be adsorption efficiency of surfactant. The lesser value of BG8 than that of BG10 is due to increased chain length, as it is obvious that pC 20 value increases with increase in chain length. The π cmc is the surface pressure at the cmc, which can be calculated by the equation.
where the surface tension of the solvent and is the surface tension of the solution 0 at cmc. The reveals maximum reduction of surface tension and can be used to determine the effectiveness of surfactant to minimize the surface tension of water. Larger the value of , higher is the effectiveness of the surfactant. The value of of BG10 is more as compared to BG8. When interfacial adsorptions occurs, the amphiphilic molecules assemble at the air/ water interface directing their hydrophilic head groups towards water and hydrophobic groups toward air to show favorable thermodynamic interactions. The packing densities of surfactants at air water interface are very helpful to interpret surface activities of various surfactants. 7 The surface excess concentration at the air water interface (Γ max ) can be calculated by using Gibbs adsorption isotherm.
where R is the gas constant(8.314Jmol -1 K -1 ), T is the absolute temperature, is the ∂ /∂ slope of γ vs logC at the cmc , and n is number of species which is taken to be 3 in case benzimidazolium surfactants, which are made up of a divalent surfactant ions and two uni valent counterions. [8] [9] The minimum surface area occupied by surfactant molecules at the air/water interface (A min ) is evaluated by using the following equation. Table 1 . The Γ max decreased and increased with increase of hydrophobic alkyl chain length, which suggested that BG10 has more packing density due to longer chain as compared to BG8 which has shorter chain length. But size of head group is also dominant factor to decide the values of A min and Γ max . 6 The hydrophobic interactions are increased with increased chain length, that makes benzimidazolium gemini surfactant molecules pack more closely and thus value of get enhanced. 10, 11 The packing parameter (p) determines the shape of the micelle and indicates the minimum sized micelles in solution and has been obtained from the following relation:
Hence A min is used instead of a 0 area of cross section occupied by hydrophilic tail at the miceller solution interfaces because accurate evaluation and determination of a 0 is very difficult. The V 0 is the volume of exclusion occupied by hydrophobic group in the aggregate and l c represents length of the hydrophobic tail in the core given by Tanford's model. 12 The cmc of BG8, BG10 gemini surfactants were also evaluated by the UV-visible and fluorescence spectroscopic techniques shown in Figure: 
